Cell cycle regulators are critical for maintaining the differentiation potential and immaturity in adipogenesis of adipose-derived stem cells.
A single cell division is governed by the catalytic reactions of cyclins and cyclin-dependent kinases (CDKs). Stem cells are unique in that they can differentiate into tissue-specific cell types (lineage commitment) during cell division (self-renewal). In this study, we analyzed changes in the differentiation potency of adipose tissue-derived stem cells (ADSCs) according to the number of spontaneous cell divisions. We used low passage number (p3) to late passage number (p60) adipose-derived stem cells (ADSCs) as our model system. A preliminary investigation of the typical stem cell phenotypes revealed that CD44 expression decreased remarkably as the passage number of the ADSCs increased. Further examinations revealed that the higher the cell passage number, the lower the cell proliferation capability, differentiation potency, and expression of stem cell transcriptional factors and cell cycle regulators such as cyclins E, A, B, CDK2, and CDK1/CDC2. To verify if the observed changes in differentiation potency according to the number of cell divisions were related to cell cycle regulators, p3 ADSCs were treated with the selective CDK2 and CDK1/CDC2 inhibitor Purvalanol A. Inhibitor treatment of p3 ADSCs induced changes in the morphology, differentiation potency, and pattern of stem cell transcriptional factor expression so that these low passage ADSCs more closely resembled high-passage ADSCs. Collectively, our results indicate that cell cycle regulators control the differentiation potency of ADSCs, and provide insights into the cell biology and differentiation potency of ADSCs according to the number of cell divisions.